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ABSTRACT 
 
 
 
 
The title of this project is Simulation of electrical faults of three phase 
induction motor drive system. Induction motor or asynchronous motor is a type of 
alternating current motor where power is supplied to the rotor by means of 
electromagnetic induction. Induction motor is now the preferred choice for industrial 
motor due to their rugged construction, absence of brushes (which are required in 
most DC motors) and the ability to control the speed of motor. The faults that can 
occur in the three-phase induction motor and its driver can be divided into two parts; 
internal and external faults. The internal fault of induction motors account for the 
proportion almost more than 70% of induction motor failures. This project will cover 
and study a few type of internal and external faults, which is the stator inter-turn 
short circuit, unbalanced voltage supply and the single phase open circuit fault. The 
study of induction motor is crucial and important so that the lifespan of the motor can 
be prolonged. In this project MATLAB SIMULINK is used to simulate the induction 
motor faults and analyze the condition. The simulation file is then compiled along 
with a GUI to simplify the overall process and improves the user friendliness to 
users. 
 
 
 
 
 
 
 
 
 
ABSTRAK 
 
 
 
 
Tajuk projek ini ialah simulasi kerosakan ke atas motor aruhan tiga fasa dan 
sistem pacuannya. Motor aruhan, juga dikenali sebagai enjin tidak segerak, adalah 
sejenis motor arus ulang alik dimana kuasanya dibekalkan kepada rotor melalui 
proses induksi elektromagnetik. Motor aruhan kini menjadi pilihan utama dalam 
industri permotoran kerana ciri-ciri dan kelebihan yang dimilikinya, terutamanya 
pembinaan yang kasar, ketiadaan berus (yang mana paling diperlukan dalam DC 
motor) dan kelajuan enjin yang boleh dikawal. Kerosakan yang boleh berlaku kepada 
motor aruhan tiga fasa boleh dibahagikan kepada dua bahagian, iaitu kerosakan 
dalaman dan kerosakan luaran. Kerosakan dalaman motor aruhan adalah 
penyumbang utama kepada kegagalan motor aruhan untuk berfungsi, iaitu sebanyak 
70%. Projek ini akan mempelajari dan merangkumi beberapa jenis kerosakan 
dalaman dan luaran motor aruhan, iaitu litar pintas pemegun antara giliran, bekalan 
voltan tidak seimbang dan satu fasa litar terbuka. Kajian terhadap motor aruhan 
adalah penting supaya jangka hayat motor dapat dipanjangkan. Untuk projek ini, 
MATLAB SIMULINK akan diguna pakai bagi membuat simulasi kerosakan motor 
aruhan dan menganalisis kondisi motor tersebut. Fail simulasi kemudiannya akan 
dihimpunkan di dalam satu GUI untuk memudahkan keseluruhan proses dan 
meningkatkan tahap mesra pengguna utiliti ini. 
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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 Chapter Overview 
 
 
The title of this project is Simulation of electrical faults of three phase induction 
motor drive system. The faults that can occur in the three-phase induction motor and 
its driver can be divided into two parts; internal and external faults. The internal fault 
of induction motors account for the proportion almost more than 70% of induction 
motor failures. As example, stator inter-turn short circuit. For external faults, it 
happens at voltage supply, such as unbalance voltage supply and one phase open 
circuit. 
 
 
From the faults that might occur, this project will analyze and simulate the 
electrical faults of three-phase induction motor and its drive. The modeling of the 
induction motor and the simulation of electrical faults in three phase induction motor 
drive will be done by using MATLAB tools. 
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This project can be divided into 3 different stages: 
 
 Data extraction 
 Develop Simulation 
 Develop GUI 
 
 
 
 
1.2 Background 
 
 
Simulation technique has been proved to have many advantages rather than 
just doing a practical attempt. Especially for this project, the faults are 
intentionally being created to motor, to study the behavior of the motor when 
faulted. If we were doing this project with an actual motor, it will be a waste the 
motor gets damaged. 
 
 
 
 
1.3 Problem Statement 
 
 
The increased in demand has greatly improved the approach of fault detection in 
polyphase induction motor. Monitoring the motor condition in an early stage is 
crucial to detect any fault to eliminate the hazards of severe motor faults and 
preventing damage. 
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Nowadays simulation technique is implemented to improve traditional techniques, 
where the results can be obtained instantaneously after it analyzes the input data of 
the motor. In fact, some company use simulation technique while designing their new 
product.  
 
 
In this project MATLAB SIMULINK is used to simulate the induction motor 
faults and analyze the condition. 
 
 
 
 
1.4 Objectives 
 
 
Simulation of electrical faults of three phase induction motor drive system is 
developed with the listed objectives below: 
 
 To study the features for a various kind of faults of the induction motor and its 
drive system. 
 To build an induction motor model and to simulate the internal and external 
faults using MATLAB tools. 
 
 
 
 
1.5 Scopes of study 
 
There are several scopes for the project: 
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 This project is mainly about a simulation of faults that may occur in three-
phase induction motor and its drive. 
 This project is use to detect faults in three phase induction motors only. It is 
the most popular poly phase induction motor in industry. 
 The modeling and simulation will be done by using MATLAB tools. 
 The type of faults which will be studied is limited to a few types of external 
and internal faults. 
 
 
 
 
1.6 Thesis Outline 
 
 
 This thesis consists of five chapters. In the first chapter, this chapter discussed 
the overall idea of this project including objectives of project, problem statement, the 
scope of this project and summary of this thesis. 
 
 
 Chapter 2 discussed more on theory and literature review that have been done. 
It is well discusses about the MATLAB, basic concept of the fault in induction motor, 
SIMULINK and parameters related to this project. 
 
 
 Chapter 3 described briefly the methodology of the data extraction, simulation 
development and GUI development for this project. The figures, tables and extra 
information are aided into this chapter to be the benchmark thesis in development of 
Simulation of electrical faults of three phase induction motor drive system. 
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 Chapter 4 presents a discussion of the implementation, result and analysis of 
the whole project. This chapter also explains the reasons of some failure. 
 
 
 Chapter 5 provides the conclusions of the project. There are also several 
suggestions that can be used for future implementation or upgrading for this project. 
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CHAPTER 2 
 
 
 
 
LITERATURE REVIEW 
 
 
 
 
2.1 Chapter overview 
 
 
This chapter includes all the paper works and related research as well as the 
studies regards to this project. The chapter includes all important studies which have 
been done previously by other research work. The related works have been referred 
carefully since some of the knowledge and suggestions from the previous work can 
be implemented for this project. 
 
 
 Literature review was an ongoing process throughout the whole process of the 
project. It is very essential to refer to the variety of sources in order to gain more 
knowledge and skills to complete this project. These sources include reference books, 
thesis, journals and also the materials obtained from internet. 
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At the beginning of the project, the basic concept of fault in induction motor 
has been well acquired. In addition, the function of all the components used in this 
project such as basic operation of MATLAB Simulink, and so on was explored first 
before starting the project. 
 
 
 
 
2.2 Definition of three phase induction motor 
 
 
The AC induction motor is a rotating electric machine designed to operate 
from a three-phase source of alternating voltage. The stator is a classic three phase 
stator with the winding displaced by 120°. The most common type of induction motor 
has a squirrel cage rotor in which aluminum conductors or bars are shorted together at 
both ends of the rotor by cast aluminum end rings. When three currents flow through 
the three symmetrically placed windings, a sinusoidally distributed air gap flux 
generating the rotor current is produced. The interaction of the sinusoidally 
distributed air gap flux and induced rotor currents produces a torque on the rotor. The 
mechanical angular velocity of the rotor is lower than the angular velocity of the flux 
wave by so called slip velocity. [1] 
 
 
AC induction motors are the most common motors used in industrial motion 
control systems, as well as in main powered home appliances. Simple and rugged 
design, low-cost, low maintenance and direct connection to an AC power source are 
the main advantages of AC induction motors. [6] 
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The induction motor essentially consists of two parts: 
1. Stator 
2. Rotor 
 
 
The supply is connected to the stator and the rotor received power by induction 
caused by the stator rotating flux, hence the motor obtains its name –induction motor. 
[2] 
 
 
2.2.1 Stator 
 
 
The stator consists of a cylindrical laminated & slotted core placed in a frame of 
rolled or cast steel. The frame provides mechanical protection and carries the terminal 
box and the end covers with bearings. In the slots of a 3-phase winding of insulated 
copper wire is distributed which can be wound for 2, 4, 6 etc. poles. The rotor 
consists of a laminated and slotted core tightly pressed on the shaft [3] 
 
 
The stator is made up of several thin laminations of aluminum or cast iron. 
They are punched and clamped together to form a hollow cylinder (stator core) with 
slots as shown in Figure 1. Coils of insulated wires are inserted into these slots. Each 
grouping of coils, together with the core it surrounds, forms an electromagnet (a pair 
of poles) on the application of AC supply. The number of poles of an AC induction 
motor depends on the internal connection of the stator windings. The stator windings 
are connected directly to the power source. Internally they are connected in such a 
way, that on applying AC supply, a rotating magnetic field is created. [6] 
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2.2.2 Rotor 
 
 
The rotor consists of a laminated and slotted core tightly pressed on the shaft. 
There are two general types of rotors: 
 
1. The squirrel-cage rotor 
2. The wound (or slip ring) rotor 
 
 
 
Figure 2.1: Squirrel Cage Rotor 
 
 
In the squirrel-cage rotor, the rotor winding consists of single copper or 
aluminum bars placed in the slots and short-circuited by end-rings on both sides of 
the rotor. [3] 
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The field windings in the stator of an induction motor set up a rotating 
magnetic field around the rotor. The relative motion between this field and the 
rotation of the rotor induces electric current in the conductive bars. In turn these 
currents lengthwise in the conductors react with the magnetic field of the motor to 
produce force acting at a tangent to the rotor, resulting in torque to turn the shaft. In 
effect the rotor is carried around with the magnetic field but at a slightly slower rate 
of rotation. The difference in speed is called ―slip‖ and increases with load. [4] 
 
 
 
Figure 2.2: Wound rotor 
 
 
A wound rotor induction motor has a stator like the squirrel cage induction 
motor, but a rotor with insulated windings brought out via slip rings and brushes. 
However, no power is applied to the slip rings. Their sole purpose is to allow 
resistance to be placed in series with the rotor windings while starting. This resistance 
is shorted out once the motor is started to make the rotor look electrically like the 
squirrel cage counterpart. [5] 
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2.3 Simulation of electrical faults for induction motor 
 
 
Computer simulation of electric motor operation is particularly useful for 
gaining an insight into their dynamic behavior and electro-mechanical interaction. A 
suitable model enables motor faults to be simulated and the change in corresponding 
parameters to be predicted without physical experimentation. [8] 
 
 
Modeling of induction motors with shorted turns is the first step in the design 
of turn fault detection systems. Simulation of transient and steady state behavior of 
motors with these models enable correct evaluation of the measured data by 
diagnostics techniques. [7] 
 
 
This paper will cover few types of electrical faults. The electrical faults can be 
divided into two parts, the external and internal faults. An external fault is a fault that 
occurs outside the motor, and the internal fault is a fault that occurs inside the motor. 
For the external fault, we will cover the unbalance voltage supply and one-phase open 
circuit fault. For the internal fault we will cover the stator inter-turn short circuit.  
 
 
2.3.1 Stator inter-turn short circuit 
 
 
The stator winding consists of coils of insulated copper wire placed in the 
stator slots. Stator winding faults are often caused by insulation failure between two 
adjacent turns in a coil.  This is called a turn-to-turn fault or shorted turn.  The 
resultant induced currents produce extra heating and cause an imbalance in the 
magnetic field in the machine.  If undetected, the local heating will cause further 
